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REMARKS 

I. STATUS OF THE CLAIMS 
Claims 40-42 are canceled. 

Claims 34 and 36 are allowed. As withdrawn claim 35 is dependent from allowed claim 
34, it is respectfully submitted that claim 35 should now be allowable. 

Claims 1 1 , 25 and 53 are "objected to". New claims 62, 63 and 64 are added and 
correspond, respectively, to "objected to" claims 1 1 , 25 and 53 written in independent form. 
Therefore, it is respectfully submitted that claims 62, 63 and 64 should be allowable. 

New claim 65 is also added. Support for the new claim is found, for example, in FIGS. 
3(A) and 24, and in paragraphs [0060], [00115] and [00116] of the specification. 

Independent claims 1 and 43 are amended, as described below. Moreover, very minor 
amendments are made to claims 1 1 and 53, simply to add a "period" at the end of the claims. 

In view of the above, it is respectfully submitted that claims 1-39 and 43-65 are currently 
pending, of which claims 2, 4-10, 12-14, 16, 18, 20, 23, 24, 26-33, 35, 37-39, 44, 46-52 and 54- 
61 are withdrawn from consideration. 

Therefore, claims 1, 3, 11, 15, 17, 19, 21, 22, 25, 34, 36, 43, 45, 53 and 62-65 are the 
only claims currently under consideration. 

However, it is respectfully submitted that withdrawn claims which are dependent from an 
allowable claim should be deemed allowable by the Examiner. 

II. OBJECTION TO THE TITLE 

The Title is amended herein to be "NON-CONTACT POSITION SENSOR HAVING 
SPECIFIC CONFIGURATION OF STATORS AND MAGNETS", to thereby overcome the 
objection. 

III. REJECTION OF CLAIMS 1, 3, 15, 17, 19, 22, 43 AND 45 UNDER 35 USC 102(B) 
AS BEING ANTICIPATED BY HERDEN 

As shown, for example, in FIG. 3 of Herden, the position of Hall sensor 16 is between 
stator segments 51 and 52. This positioning of Hall sensor 16 is different than various 
embodiments of the present invention. 

To distinguish over Herden, claims 1 and 43 are amended to recite the hall element 
being between the base of the first stator and the base of the second stator. Support for the 
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amendments is found, for example, in FIG. 24 of the present application. 

In view of the above, it is respectfully submitted that the rejection is overcome. 

IV REJECTION OF CLAIM 17 UNDER 35 USC 102(B) AS BEING ANTICIPATED 
BYTAKAHASHI 

Claim 17 recites a non-contact position sensor including a first stator having first and 
second magnet facing sides, and a second stator having a magnet facing side between the first 
and second magnet facing sides of the first stator and aligned with the first and second magnet 
facing sides of the first stator along a locus. Therefore, claim 17 relates to magnetic facing 
sides of stators. 

The Examiner specifically refers to FIG. 25 of Takahashi. 

FIG. 25 of Takahashi discloses a channel shaped magnet 44 and an additional magnet 
20 in a specific positional arrangement. Therefore, FIG. 25 of Takahashi relates to positioning 
of magnet faces, NOT magnet facing sides of stators. Accordingly, it is respectfully submitted 
that claim 17 is significantly different than Takahashi. 

In view of the above, it is respectfully submitted that the rejection is overcome. 

V. UNACKNOWLEDGED INFORMATION DISCLOSURE STATEMENTS 

The Examiner has not yet acknowledged the IDS filed March 1 , 2002, or the IDS filed 
February 1 1 , 2003. A copy of each IDS and PTO mailroom stamped filing postcard is enclosed. 
In view of the above, it is respectfully requested that the Examiner acknowledge the 

IDSs. 

VI. CONCLUSION 

In view of the above, it is respectfully submitted that the application is in condition for 
allowance, and a Notice of Allowance is earnestly solicited. 

If any further fees are required, please charge such fees to our Deposit Account No. 19- 

3935. 




Respectfully submitted, 
STAAS & HALSEY LLP 



Date: June 17, 2003 



700 Eleventh Street, NW, Suite 500 
Washington, D.C. 20001 
(202) 434-1500 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION: 

Please AMEND the title as indicated below: 

NON-CONTACT POSITION SENSOR HAVING SPECIFIC CONFIGURATION OF 
STATORS AND MAGNETS 

IN THE CLAIMS: 

Please CANCEL claims 40-42, without prejudice or disclaimer. 
Please AMEND the claims and ADD new claims as indicated below. 

1. (CURRENTLY AMENDED) A non-contact position sensor comprising: 

a first stator having first and second magnet facing sides extending from a 
base of the first stator ; 

a second stator having a magnet facing side aligned with the first and second 
magnet facing sides of the first stator along a locus and extending from a base of 
the second stator ; 

a hall element between the base of the first and the base of the second 
[stators] stator ; and 

first and second magnets located next to each other along the locus opposite 
the first and second magnet facing sides of the first stator and the magnet facing 
side of the second stator so as to move freely along the locus. 

2. (ORIGINAL) The non-contact position sensor of claim 1, wherein the 
locus is a straight line locus, and the first and second magnets are plate-shaped 
magnets supported by a slider which is slidable along the locus. 

3. (ORIGINAL) The non-contact position sensor of claim 1, wherein the 
locus is a circular arc-shaped locus, and the first and second magnets are curved 
plate-shaped magnets supported by a rotor which is rotatable along the locus. 
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4. (ORIGINAL) The non-contact position sensor of claim 2, further 
comprising: 

a case, the first and second stators being housed in the case so that a fixed 
distance is maintained between the first and second magnets and the first and second 
stators; and 

a bearing supporting the slider in a freely slidable manner. 

5. (ORIGINAL) The non-contact position sensor of claim 4, further 
comprising at least one roller cooperating with the slider to allow the slider to 
slide. 

6. (ORIGINAL) The non-contact position sensor of claim 5, wherein the 
first and second magnets together have a center of gravity, said at least one roller 
being a pair of rollers positioned substantially at the center of gravity in a 
direction orthogonal to a sliding direction of the slider. 

7. (ORIGINAL) The non-contact position sensor of claim 3, further 
comprising: 

a case housing the first and second stators; and 

a guide pin in the case and supporting the first stator, the rotor being 
axially supported in a freely rotatable manner at the guide pin. 

8. (ORIGINAL) The non-contact position sensor of claim 3, further 
comprising: 

a case housing the first and second stators; and 

a hollow coupling section formed at the rotor, wherein the case has a 
projection section fitting with the hollow coupling section. 
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9. (ORIGINAL) The non-contact position sensor of claim 2, wherein the 

first and second magnet facing sides of the first stator are located in a 

symmetrical manner at first and second sides, respectively, of the magnet facing 

side of the second stator, lengths of the first and second magnet facing sides of 

the first stator are Sal and Sa2, respectively, a length of the magnet facing side 

of the second stator is Sa3, lengths of the first and second magnets are Mai and 

Ma2, respectively, a gap between the first and second magnets is Gal, gaps between 

the first magnet facing side of the first stator and the magnet facing side of the 

second stator and between the magnet facing side of the second stator and the second 

magnet facing side of the first stator are Ga2 and Ga3, respectively, and a stroke 

of the first and second magnets is 2L, so that the following relationships are 

satisfied 

Ma 1 =Ma 2 = 2 L-G a 1 

G a 1 =G a 2=Ga 3 

S a 1 =S a 2 = S a 3=Ma 1 

10. (ORIGINAL) The non-contact position sensor of claim 2, wherein the 

first and second magnet facing sides of the first stator are located in a 

symmetrical manner at first and second sides, respectively, of the magnet facing 

side of the second stator, lengths of the first and second magnet facing sides of 

the first stator are Sbl and Sb2, respectively, a length of the magnet facing side 

of the second stator is Sb3, lengths of the first and second magnets are Mbl and 

Mb2, respectively, a gap between the first and second magnets is Gbl, gaps between 

the first magnet facing side of the first stator and the magnet facing side of the 

second stator and between the magnet facing side of the second stator and the second 

magnet facing side of the first stator are Gb2 and Gb3, respectively, and a stroke 

of the first and second magnets is 2L, so that the following relationships are 

satisfied 

Mb 1 =Mb 2 = L-Gb 1/2 
Gb 1 =G b 2=Gb 3 
Sbl=Sb2 = Sb 3/2=Mb 1 
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11. (CURRENTLY AMENDED) The non-contact position sensor of claim 3, wherein 

the first and second magnet facing sides of the first stator are located in a 

symmetrical manner at first and second sides, respectively, of the magnet facing 

side of the second stator, central angles of the first and second magnet facing 

sides of the first stator are S 0 al and S 0 a2, respectively, a central angle of the 

magnet facing side of the second stator is S 0 a3, central angles of the first and 

second magnets are M0al and M 0 a2, respectively, a gap between the first and second 

magnets is G 0 al, gaps between the first magnet facing side of the first stator and 

the magnet facing side of the second stator and between the magnet facing side of 

the second stator and the second magnet facing side of the first stator are G 0 a2 

and G0a3, respectively, and a stroke of the first and second magnets is 20, so 

that the following relationships are satisfied 

M0al=M0a2=20-G0al 
G0al=G0a2=G0a3 
S0al=S0a2 = S 0a3=M0al^ 

12. (ORIGINAL) The non-contact position sensor of claim 3, wherein the 

first and second magnet facing sides of the first stator are located in a 

symmetrical manner at first and second sides, respectively, of the magnet facing 

side of the second stator, central angles of the first and second magnet facing 

sides of the first stator are S 0 bl and S 0 b2, respectively, a central angle of the 

magnet facing side of the second stator is S 0 b3, central angles of the first and 

second magnets are M0bl and M0b2, respectively, a gap between the first and second 

magnets is G0bl, gaps between the first magnet facing side of the first stator and 

the magnet facing side of the second stator and between the magnet facing side of 

the second stator and the second magnet facing side of the first stator are G 0 b2 

and G0b3, respectively, and a stroke of first and second magnets is 20, so that 

the following relationships are satisfied 

M 0 b 1 =M 0b2 = 0- G0bl/2 
G0bl=G0b2=G0b3 



27 



Serial No. 10/084,945 



S0bl=S0b2 = S 0b3/2=M0bl 

13. (ORIGINAL) The non-contact position sensor of claim 2, wherein a gap 
between the first and second stators into which the hall element is inserted, a gap 
between the first and second magnets, a gap between the first magnet facing side of 
the first stator and the magnet facing side of the second stator, and a gap between 
the magnet facing side of the second stator and the second magnet facing side of the 
first stator are substantially equal. 

14. (ORIGINAL) The non-contact position sensor of claim 2, wherein width in 
a direction orthogonal to the locus of the first and second stators and width in a 
direction orthogonal to the locus of the first and second magnets is substantially 
the same. 

15. (ORIGINAL) The non-contact position sensor of claim 3, wherein width in 
a direction orthogonal to the locus of the first and second stators and width in a 
direction orthogonal to the locus of the first and second magnets is substantially 
the same. 

16. (ORIGINAL) The non-contact position sensor of claim 1, wherein there is 
no gap in the first stator between the first and second magnet facing sides. 

17. (ORIGINAL) An apparatus comprising: 
a non-contact position sensor including 

a first stator having first and second magnet facing sides, and 

a second stator having a magnet facing side between the first and second 

magnet facing sides of the first stator and aligned with the first and second magnet 

facing sides of the first stator along a locus. 

18. (ORIGINAL) The apparatus of claim 17, wherein the locus is a straight 
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line locus. 

19. (ORIGINAL) The apparatus of claim 17, wherein the locus is a circular 
arc-shaped locus. 

20. (ORIGINAL) The apparatus of claim 17, wherein the non-contact position 
sensor is a linear sensor. 

21. (ORIGINAL) The apparatus of claim 17, wherein the non-contact position 
sensor is a rotary sensor. 

22. (ORIGINAL) The apparatus of claim 17, wherein the non-contact position 
sensor further includes 

first and second magnets along the locus opposite the first and second magnet 
facing sides of the first stator and the magnet facing side of the second stator and 
movable along the locus. 

23. (ORIGINAL) The apparatus of claim 22, wherein the first and second 
magnet facing sides of the first stator are located in a symmetrical manner at first 
and second sides, respectively, of the magnet facing side of the second stator, 
lengths of the first and second magnet facing sides of the first stator are Sal and 
Sa2, respectively, a length of the magnet facing side of the second stator is Sa3, 
lengths of the first and second magnets are Mai and Ma2, respectively, a gap between 
the first and second magnets is Gal, gaps between the first magnet facing side of 
the first stator and the magnet facing side of the second stator and between the 
magnet facing side of the second stator and the second magnet facing side of the 
first stator are Ga2 and Ga3, respectively, and a stroke of the first and second 
magnets is 2L, so that the following relationships are satisfied 

Ma l=Ma 2 = 2 L — G a 1 
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G a 1 =G a 2 =G a 3 

Sa l=Sa2 = Sa 3=Ma 1. 

24. (ORIGINAL) The apparatus of claim 22, wherein the first and second 

magnet facing sides of the first stator are located in a symmetrical manner at first 

and second sides, respectively, of the magnet facing side of the second stator, 

lengths of the first and second magnet facing sides of the first stator are Sbl and 

Sb2, respectively, a length of the magnet facing side of the second stator is Sb3, 

lengths of the first and second magnets are Mbl and Mb2, respectively, a gap between 

the first and second magnets is Gbl, gaps between the first magnet facing side of 

the first stator and the magnet facing side of the second stator and between the 

magnet facing side of the second stator and the second magnet facing side of the 

first stator are Gb2 and Gb3, respectively, and a stroke of the first and second 

magnets is 2L, so that the following relationships are satisfied 

Mb 1 -Mb 2 = L-Gb 1/2 

Gb l=Gb 2=Gb 3 

Sbl = Sb2 = Sb 3/2=Mb 1. 

25. (ORIGINAL) The apparatus of claim 22, wherein the locus is a circular 

arc-shaped locus, the first and second magnet facing sides of the first stator are 

located in a symmetrical manner at first and second sides, respectively, of the 

magnet facing side of the second stator, central angles of the first and second 

magnet facing sides of the first stator are S 0 al and S 0 a2, respectively, a central 

angle of the magnet facing side of the second stator is S 0 a3, central angles of the 

first and second magnets are M0al and M0a2, respectively, a gap between the first 

and second magnets is G0al, gaps between the first magnet facing side of the first 

stator and the magnet facing side of the second stator and between the magnet facing 

side of the second stator and the second magnet facing side of the first stator are 

G0a2 and G 0 a3, respectively, and a stroke of the first and second magnets is 20, 

so that the following relationships are satisfied 

M0al=M0a2=20-G0al 
G 0 a 1 =G 0 a 2=G 0 a 3 
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S0al=S0a2=S0a3 =M 0 a 1 . 

26. (ORIGINAL) The apparatus of claim 22, wherein the locus is a circular 

arc-shaped locus, the first and second magnet facing sides of the first stator are 

located in a symmetrical manner at first and second sides, respectively, of the 

magnet facing side of the second stator, central angles of the first and second 

magnet facing sides of the first stator are S0bl and S 0 b2, respectively, a central 

angle of the magnet facing side of the second stator is S 0 b3, central angles of the 

first and second magnets are M0bl and M0b2, respectively, a gap between the first 

and second magnets is G0bl, gaps between the first magnet facing side of the first 

stator and the magnet facing side of the second stator and between the magnet facing 

side of the second stator and the second magnet facing side of the first stator are 

G0b2 and G 0 b3, respectively, and a stroke of first and second magnets is 20, so 

that the following relationships are satisfied 

M0 b 1 =M0 b2 = 0- G0bl/2 
G 0 b 1 =G 0 b 2=G 0 b 3 
S0bl=S0b2=S0b 3/2 =M0 b 1. 

27. (ORIGINAL) The apparatus of claim 22, wherein width in a direction 
orthogonal to the locus of the first and second stators and width in a direction 
orthogonal to the locus of the first and second magnets is substantially the same. 

28. (ORIGINAL) The apparatus of claim 22, wherein 

the non-contact position sensor includes a hall element, and 
a gap between the first and second stators in which the hall element is 
positioned, a gap between the first and second magnets, a gap between the first 
magnet facing side of the first stator and the magnet facing side of the second 
stator, and a gap between the magnet facing side of the second stator and the second 
magnet facing side of the first stator are substantially equal. 

29. (ORIGINAL) The apparatus of claim 17, wherein there is no gap in the 
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first stator between the first and second magnetic facing sides. 

30. (ORIGINAL) The apparatus of claim 20, wherein there is no gap in the 
first stator between the first and second magnetic facing sides. 

31. (ORIGINAL) The apparatus of claim 21, wherein there is no gap in the 
first stator between the first and second magnetic facing sides. 

32. (ORIGINAL) An apparatus comprising: 

a non-contact sensor including a magnet having a range of movement from a 
first position to a second position with a third position between the first and 
second positions, a first stator having first and second magnet facing sides, a 
second stator having a magnet facing side, and a hall element, information being 
determined in accordance with changes in magnetic flux in the hall element 
corresponding to changes in magnetic fields passing through the hall element due to 
movement of the magnet, wherein the magnet, the first stator, the second stator and 
the hall element are arranged so that, 

when the magnet is in the third position, a first magnetic circuit 
passes through the first and second magnet facing sides of the first stator, but 
does not pass through the second stator or the hall element, and a second magnetic 
circuit passes through the magnet facing side of the second stator and the magnet, 
but does not pass through the first stator or the hall element, 

when the magnet is at the first position, a magnetic circuit passes 
through the second magnet facing side of the first stator, the magnet facing side of 
the second stator, the hall element and the magnet, but does not pass through the 
first magnet facing side of the first stator, and 

when the magnet is at the second position, a magnetic circuit passes 
through the first magnet facing side of the first stator, the magnet facing side of 
the second stator, the hall element and the magnet, but does not pass through the 
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second magnet facing side of the first stator. 

33. (ORIGINAL) The apparatus of claim 32, wherein the sensor is a linear 

sensor. 

34. (ORIGINAL) An apparatus comprising: 

a non-contact sensor including a magnet having a range of movement from a 
first position to a second position with a third position between the first and 
second positions, a first stator having first and second magnet facing sides, a 
second stator having a magnet facing side, and a hall element, information being 
determined in accordance with changes in magnetic flux in the hall element 
corresponding to changes in magnetic fields passing through the hall element due to 
movement of the magnet, wherein the magnet, the first stator, the second stator and 
the hall element are arranged so that, 

when the magnet is in the third position, a first magnetic circuit 
passes through the first and second magnet facing sides of the first stator and the 
magnet, but does not pass through the second stator or the hall element, and a 
second magnetic circuit passes through the magnet facing side of the second stator 
and the magnet, but does not pass through the first stator or the hall element, 

when the magnet is at the first position, a first magnetic circuit 
passes through the second magnet facing side of the first stator, the magnet facing 
side of the first stator and the magnet, but does not pass through the first magnet 
facing side of the first stator or the hall element, second and third magnetic 
circuits each pass through the second magnet facing side of the first stator, the 
magnet facing side of the second stator, the hall element and the magnet, but do not 
pass through the first magnet facing side of the first stator, 'and a fourth magnetic 
circuit passes through the second magnet facing side of the first stator and the 
magnet, but does not pass through the first magnet facing side of the first stator, 
the magnet facing side of the second stator or the hall element, and 
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when the magnet is at the second position, a first magnetic circuit 
passes through the first magnet facing side of the first stator, the magnet facing 
side of the first stator and the magnet, but does not pass through the second magnet 
facing side of the first stator or the hall element, second and third magnetic 
circuits each pass through the first magnet facing side of the first stator, the 
magnet facing side of the second stator, the hall element and the magnet, but do not 
pass through the second magnet facing side of the first stator, and a fourth 
magnetic circuit passes through the first magnet facing side of the first stator and 
the magnet, but does not pass through the second magnet facing side of the second 
stator, the magnet facing side of the second stator or the hall element. 

35. (ORIGINAL) The apparatus of claim 34, wherein the sensor is a linear 

sensor. 

36. (ORIGINAL) The apparatus of claim 34, wherein the sensor is a rotary 

sensor. 

37. (ORIGINAL) An apparatus comprising: 

a non-contact sensor including a magnet having a range of movement from a 
first position to a second position with a third position between the first and 
second positions, a first stator having first and second magnet facing sides, a 
second stator having a magnet facing side, and a hall element, information being 
determined in accordance with changes in magnetic flux in the hall element 
corresponding to changes in magnetic fields passing through the hall element due to 
movement of the magnet, wherein the magnet, the first stator, the second stator and 
the hall element are arranged so that, 

when the magnet is in the third position, a magnetic circuit passes 
through the magnet facing side of the second stator and the magnet, but does not 
pass through the first stator or the hall element, 
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when the magnet is at the first position, a first magnetic circuit 
passes through the second magnet facing side of the first stator, the magnet facing 
side of the second stator and the magnet, but does not pass through the first magnet 
facing side of the first stator or the hall element, and a second magnetic circuit 
passes through the second magnet facing side of the first stator, the magnet facing 
side of the second stator, the hall element and the magnet, but does not pass 
through the first magnet facing side of the first stator, and 

when the magnet is at the second position, a first magnetic circuit 
passes through the first magnet facing side of the first stator, the magnet facing 
side of the second stator and the magnet, but does not pass through the second 
magnet facing side of the second stator or the hall element, and a second magnetic 
circuit passes through the first magnet facing side of the first stator, the magnet 
facing side of the second stator, the hall element and the magnet, but does not pass 
through the second magnet facing side of the first stator. 

38. (ORIGINAL) The apparatus of claim 37, wherein the sensor is a linear 

sensor. 

39. (ORIGINAL) The apparatus of claim 37, wherein the sensor is a rotary 

sensor. 



40. (CANCELED) 

41. (CANCELED) 

42. (CANCELED) 



43. (CURRENTLY AMENDED) A non-contact position sensor comprising: 

a first stator having first and second magnet facing sides extending from a 
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base of the first stator ; 

a second stator having a magnet facing side aligned with the first and second 
magnet facing sides of the first stator along a locus and extending from a base of 
the second stator ; 

a hall element between the base of the first and the base of the second 
[stators] stator ; and 

at least one magnet opposite at least one of the group consisting of the first 
magnet facing side of the first stator, the second magnet facing side of the first 
stator and the magnet facing side of the second stator. 

44. (ORIGINAL) The non-contact position sensor of claim 43, wherein said at 
least one magnet comprises first and second magnets positioned along the locus 
opposite the first and second magnet facing sides of the first stator and the magnet 
facing side of the second stator so as to move freely along the locus, the locus 
being a straight line locus, the first and second magnets being plate-shaped magnets 
supported by a slider which is slidable along the locus. 

45. (ORIGINAL) The non-contact position sensor of claim 43, wherein said at 
least one magnet comprises first and second magnets positioned along the locus 
opposite the first and second magnet facing sides of the first stator and the magnet 
facing side of the second stator so as to move freely along the locus, the locus 
being a circular arc-shaped locus, and the first and second magnets being curved 
plate-shaped magnets supported by a rotor which is rotatable along the locus. 

46. (ORIGINAL) The non-contact position sensor of claim 44, further 
comprising: 

a case, the first and second stators being housed in the case so that a fixed 
distance is maintained between the first and second magnets and the first and second 
stators; and 
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a bearing supporting the slider in a freely slidable manner. 

47. (ORIGINAL) The non-contact position sensor of claim 46, further 
comprising at least one roller cooperating with the slider to allow the slider to 
slide. 

48. (ORIGINAL) The non-contact position sensor of claim 47, wherein the 
first and second magnets together have a center of gravity, said at least one roller 
being a pair of rollers positioned substantially at the center of gravity in a 
direction orthogonal to a sliding direction of the slider. 

49. (ORIGINAL) The non-contact position sensor of claim 45, further 
comprising: 

a case housing the first and second stators; and 

a guide pin in the case and supporting the first stator, the rotor being 
axially supported in a freely rotatable manner at the guide pin . 

50. (ORIGINAL) The non-contact position sensor of claim 45, further 
comprising: 

a case housing the first and second stators; and 

a hollow coupling section formed at the rotor, wherein the case has a 
projection section fitting with the hollow coupling section. 

51. (ORIGINAL) The non-contact position sensor of claim 44, wherein the 
first and second magnet facing sides of the first stator are located in a 
symmetrical manner at first and second sides, respectively, of the magnet facing 
side of the second stator, lengths of the first and second magnet facing sides of 
the first stator are Sal and Sa2, respectively, a length of the magnet facing side 
of the second stator is Sa3, lengths of the first and second magnets are Mai and 
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Ma2, respectively, a gap between the first and second magnets is Gal, gaps between 
the first magnet facing side of the first stator and the magnet facing side of the 
second stator and between the magnet facing side of the second stator and the second 
magnet facing side of the first stator are Ga2 and Ga3, respectively, and a stroke 
of the first and second magnets is 2L, so that the following relationships are 
satisfied 

Ma l=Ma 2 = 2 L — G a 1 

Gal =Ga 2 =G a 3 

Sa l=Sa2=Sa 3=Ma 1 

52. (ORIGINAL) The non-contact position sensor of claim 44, wherein the 
first and second magnet facing sides of the first stator are located in a 
symmetrical manner at first and second sides, respectively, of the magnet facing 
side of the second stator, lengths of the first and second magnet facing sides of 
the first stator are Sbl and Sb2, respectively, a length of the magnet facing side 
of the second stator is Sb3, lengths of the first and second magnets are Mbl and 
Mb2, respectively, a gap between the first and second magnets is Gbl, gaps between 
the first magnet facing side of the first stator and the magnet facing side of the 
second stator and between the magnet facing side of the second stator and the second 
magnet facing side of the first stator are Gb2 and Gb3, respectively, and a stroke 
of the first and second magnets is 2L, so that the following relationships are 
satisfied 

Mbl =Mb 2 = L-Gbl/2 
Gb l=Gb 2=Gb 3 
Sbl=Sb2=Sb3/2=Mbl 

53. (CURRENTLY AMENDED) The non-contact position sensor of claim 45, 
wherein the first and second magnet facing sides of the first stator are located in 
a symmetrical manner at first and second sides, respectively, of the magnet facing 
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side of the second stator, central angles of the first and second magnet facing 
sides of the first stator are S 0 al and S 0 a2, respectively, a central angle of the 
magnet facing side of the second stator is S 0 a3, central angles of the first and 
second magnets are M 0 al and M0a2, respectively, a gap between the first and second 
magnets is G0al, gaps between the first magnet facing side of the first stator and 
the magnet facing side of the second stator and between the magnet facing side of 
the second stator and the second magnet facing side of the first stator are G 0 a2 
and G0a3, respectively, and a stroke of the first and second magnets is 20, so 
that the following relationships are satisfied 

M0al =M 6*2=2 6 -G 0a 1 

G0al=G0a2=G0a3 

S0al = S0a2 = S 0a3=M0al^ 

54. (ORIGINAL) The non-contact position sensor of claim 45, wherein the 
first and second magnet facing sides of the first stator are located in a 
symmetrical manner at first and second sides, respectively, of the magnet facing 
side of the second stator, central angles of the first and second magnet facing 
sides of the first stator are S 0 bl and S 0 b2, respectively, a central angle of the 
magnet facing side of the second stator is S 0 b3, central angles of the first and 
second magnets are M0bl and M 0 b2, respectively, a gap between the first and second 
magnets is G0bl, gaps between the first magnet facing side of the first stator and 
the magnet facing side of the second stator and between the magnet facing side of 
the second stator and the second magnet facing side of the first stator are G 0 b2 
and G0b3, respectively, and a stroke of first and second magnets is 2 0 , so that 
the following relationships are satisfied 

M0bl =M0b2 = 0 - G 0b 1/2 

G0bl=G0b2=G0b3 

S0bl = S0b2 = S 0b3/2 = M0bl 
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55. (ORIGINAL) The non-contact position sensor of claim 44, wherein a gap 
between the first and second stators into which the hall element is inserted, a gap 
between the first and second magnets, a gap between the first magnet facing side of 
the first stator and the magnet facing side of the second stator, and a gap between 
the magnet facing side of the second stator and the second magnet facing side of the 
first stator are substantially equal. 

56. (ORIGINAL) The non-contact position sensor of claim 44, wherein width 
in a direction orthogonal to the locus of the first and second stators and width in 
a direction orthogonal to the locus of the first and second magnets is substantially 
the same. 

57. (ORIGINAL) The non-contact position sensor of claim 45, wherein width 
in a direction orthogonal to the locus of the first and second stators and width in 
a direction orthogonal to the locus of the first and second magnets is substantially 
the same. 

58. (ORIGINAL) The non-contact position sensor of claim 43, wherein there 
is no gap in the first stator between the first and second magnet facing sides. 

59. (ORIGINAL) The non-contact position sensor of claim 43, wherein said at 
least one magnet comprises at least two magnets. 

60. (ORIGINAL) The non-contact position sensor of claim 43, wherein each 
magnet of said at least one magnet moves freely along the locus. 

61. (ORIGINAL) The non-contact position sensor of claim 43, wherein said at 
least one magnet comprises at least two magnets which move freely along the locus. 
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62. (NEW) A non-contact position sensor comprising: 

a first stator having first and second magnet facing sides; 
a second stator having a magnet facing side aligned with the first and second 
magnet facing sides of the first stator along a locus; 

a hall element between the first and second stators; and 

first and second magnets located next to each other along the locus opposite 
the first and second magnet facing sides of the first stator and the magnet facing 
side of the second stator so as to move freely along the locus, wherein 

the locus is a circular arc-shaped locus, and the first and second 
magnets are curved plate-shaped magnets supported by a rotor which is 
rotatable along the locus, and 

the first and second magnet facing sides of the first stator are 
located in a symmetrical manner at first and second sides, respectively, of 
the magnet facing side of the second stator, central angles of the first and 
second magnet facing sides of the first stator are S 0 al and S 0 a2, 
respectively, a central angle of the magnet facing side of the second stator 
is S0a3, central angles of the first and second magnets are M0al and M0a2, 
respectively, a gap between the first and second magnets is G 0 al, gaps 
between the first magnet facing side of the first stator and the magnet facing 
side of the second stator and between the magnet facing side of the second 
stator and the second magnet facing side of the first stator are G0a2 and 
G0a3, respectively, and a stroke of the first and second magnets is 2 0 , so 
that the following relationships are satisfied 
M0al =M0a2 =2 0 — G 0 a 1 
G0al=G0a2=G0a3 
S0al=S0a2 = S 0a3=M0al. 

63. (NEW) An apparatus comprising: 

a non-contact position sensor including 
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a first stator having first and second magnet facing sides, and 
a second stator having a magnet facing side between the first and second 
magnet facing sides of the first stator and aligned with the first and second magnet 
facing sides of the first stator along a locus, wherein 

the non-contact position sensor further includes first and second 
magnets along the locus opposite the first and second magnet facing sides of 
the first stator and the magnet facing side of the second stator and movable 
along the locus, and 

the locus is a circular arc-shaped locus, the first and second magnet 
facing sides of the first stator are located in a symmetrical manner at first 
and second sides, respectively, of the magnet facing side of the second 
stator, central angles of the first and second magnet facing sides of the 
first stator are S 0 al and S 0 a2, respectively, a central angle of the magnet 
facing side of the second stator is S 0 a3, central angles of the first and 
second magnets are M0al and M 0 a2, respectively, a gap between the first and 
second magnets is G0al, gaps between the first magnet facing side of the 
first stator and the magnet facing side of the second stator and between the 
magnet facing side of the second stator and the second magnet facing side of 
the first stator are G 8 a2 and G 8 a3, respectively, and a stroke of the first 
and second magnets is 20, so that the following relationships are satisfied 
M6 a 1 =M8 a 2 = 2 8 -G 0 a 1 
G 0 a 1 =G 0 a 2=G 0 a 3 
S0al=S0a2=S0a 3=M0 a 1. 

64. (NEW) A non-contact position sensor comprising: 
a first stator having first and second magnet facing sides; 
a second stator having a magnet facing side aligned with the first and second 
magnet facing sides of the first stator along a locus; 

a hall element between the first and second stators; and 
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at least one magnet opposite at least one of the group consisting of the first 
magnet facing side of the first stator, the second magnet facing side of the first 
stator and the magnet facing side of the second stator, wherein 

said at least one magnet comprises first and second magnets positioned 
along the locus opposite the first and second magnet facing sides of the first 
stator and the magnet facing side of the second stator so as to move freely 
along the locus, the locus being a circular arc-shaped locus, and the first 
and second magnets being curved plate-shaped magnets supported by a rotor 
which is rotatable along the locus, and 

the first and second magnet facing sides of the first stator are 
located in a symmetrical manner at first and second sides, respectively, of 
the magnet facing side of the second stator, central angles of the first and 
second magnet facing sides of the first stator are S 0 al and S 0 a2, 
respectively, a central angle of the magnet facing side of the second stator 
is S0a3, central angles of the first and second magnets are M0al and M 8 a2, 
respectively, a gap between the first and second magnets is G 8 al, gaps 
between the first magnet facing side of the first stator and the magnet facing 
side of the second stator and between the magnet facing side of the second 
stator and the second magnet facing side of the first stator are G 8 a2 and 
G0a3, respectively, and a stroke of the first and second magnets is 2 8 , so 
that the following relationships are satisfied 
M0al=M0a2=20 -Gflal 
G0al=G0a2=G0a3 
S0al = S0a2 = S 0a3=M0al. 



65. (NEW) The non-contact position sensor of claim 1, wherein the first 
magnet and the second magnet have substantially the same length along a direction of 
movement, and the first and second magnets are arranged such that magnet poles 
oppose each other. 
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